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This invention relates in general to electrical 
apparatus and in particular to ultra-high fre- 
quency spectrum analyzers. 
The invention is particularly useful for analysis 
of received signal puises or non-sinusoidal signals. 
The presence and amplitude of the frequency 
components therein are readily detected and de- 
termined by the frequency spectrum analyzer 
here described. In prior art spectrum analyzers 
utilizing the heterodyne principle of beating a 
locally generated signal with a received signal 
to derive lower-frequency signals corresponding 
to received signal components, there have been 
employed mechanical means of sweeping, or tun- 
ing, the local signal generator over a desired fre- 
quency range. Such a method of sweeping a 
beating signal is cumbersome and in general hot 
as satisfactory as the electronic means here de- 
scribed. 
It is an object of this invention fo provide an 
ultra-high-frequency spectrum analyzer employ- 
ing electronic means for producing and varying 
the frequency of a locally generated signal. 
Other objects, features and advantages of this 
invention will suggest themselves to those skilled 
in the art and will be apparent from the follow- 
ing description of the invention taken in cormec- 
tion with the accompanying drawing. 
The single figure of the drawing illustrates in 
block diagram from the circuit embodying the 
invention. 
Referring now to the drawing, the portion of 
the circuit employed fo produce a varying fre- 
quency signal which is beat with the received sig- 
nal, or signal to be analyzed, comprises an audio 
frequency oscillator l0 which causes frequency 
modulation of a video frequency oscillator I, 
which in turn amplitude-modulates an ultra- 
high-frequency local oscillator 
cillator 0 preferably provides a fixed frequency 
output voltage having a substantially sawtooth 
wave form. The sawtooth voltage applied to 
video oscillator ! causes ifs frequency fo vary 
over a band corresponding fo the range over 
which it is desired to examine the received ultra- 
high-frequency signals. The output of the ampli- 
tude-modulated oscillator 2 is combined in a 
mixer 3 with the received signal which is to be 
analyzed. Certain components of the output 
mixer 3 are passed through a band pass filter 
4 to a detector 15, and thence to the vertical 
deflection plates of a cathode ray oscilloscope 
6. The output of audio oscillator 0 is also 
plied to the horizontal defiection plates of the 
oscilloscope to provide a synchronized horizontal 
sweep. 
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In operation, the audio oscillator I 0 ïrequency- 
modulates the video oscillator I I. At a particu- 
lar instant when the audio oscillator  causes 
the video oscillator ! ! to generate a frequency 
the output of local oscillator 2 includes its car- 
rier frequency fo and the side-band frequencies 
(f0--fl) and (fo÷fl) which are produced by am- 
plitude-modulation of the local oscillator.  The 
frequencies fo (fo÷f) and (fo--f) are combined 
in mixer  with the frequencies making up the 
received signal also applied to mixer , and the 
resultant sure and difference frequencies are ap- 
plied to filter 14. The carrier frequency fo of local 
oscillator ! 2 is far enough removed from the spec- 
trum fo be analyzed so that it does not beat with 
them to produce any frequencies that will pass 
through filter 4. The filter 4 has a band pass 
characteristic which allows only a relatively nar- 
row band of signals to pass through and be 
plied to detector 5. 
As an example of the mariner in which a 
ceived signal comportent is selected at any given 
instant, it may be assumed that the center 
quency of the narrow band which is passed by 
25 filter |4 is equal to f÷(fo÷fl). Then at the in- 
stant chosen in this example (the instant at 
which the frequency of video oscillator ! ! is 
the input signal comportent presented on the 
dicator 6 is f. Thus it wiH be seen that as the 
3o audio oscillator 10 shifts the frequency of oscil- 
lator ! to other frequencies, for example to a 
frequency f., the utilized side band frequency of 
oscillator 2 becomes (f0÷f.), and the filter 
passes a signal if the signal being analyzed 
contains a comportent of frequency f', where 
f%÷(fo÷f.) is equal to f÷(fo÷f), the band pass 
center frequency. 
The sawtooth output voltage from uscillator 
also causes a horizontal sweep on the cathode 
ray oscilloscope 6, in which the beam or spot 
movement is a linear function of rime. At such 
instants in each cycle of the sawtooth output 
voltage that the sure of the frequency of a 
lected side band from the local oscillator 12, e. g. 
(f0÷f), and a comportent of the signal being 
analyzed, e. g. f, is equal to the band pass center 
frequency of filter 4, there is produced on in- 
dicator ! 6 a vertical defiection. Because the spot 
movement producing the horizontal reference 
trace on the indicator is a linear function of rime, 
as is the variation in the frequency of the side- 
hand, produced in local oscillator |2, and utilized 
in mixer 3 and filter 14, the horizontal position 
of vertical defiections of the trace are indicative 
of the frequency components present in the ana- 
lyzed signal. Furthermore, the relative ampli- 
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rudes of the vertical deflections on the screen of 
indicator 16 are indicative of the relative ampli- 
rudes of the components present in the analyzed 
signal. 
Whfle there has been described what is at pres- 
ent considered to be the preferred embodiment 
of the invention, it wili be obvious to those skilled 
in the art that various changes and modification.s  
may be ruade therein without departing ïrom the 
scope and spirit oÏ the invention as set forth i n 
the appended claire. 
What is claimed is: 
An electronic apparatus for determfling the 
frequency spectrum of a received non-sinusoidal- 
lY modu]ated u]tra-high frequency signal, where- 
in the width of said frequency spectrum is smaI1 
relative to said ultra-high frequency, comprising 
means for generating a local signal whose fre- 
.quen.cy varies cyclically between preselected lim- 
it.aid.means including an audiQ-freqency sig: 
àl source, a vdeo-.Ïrequency Qscillator means 
icluding means Ïor applying sail audio-f.rer 
quncF signal thereto to produce a video i.gnal 
cyc!i6all varYing in frequency over a range equal 
tO -the frequency differece between- said. prese- 
lëCted limlts, said frequency diffeence being.small 

4 
relative to the mean frequency of said video-fre- 
quency oscillator, a local ultra-high frequency 
oscillator amplitude-modu]ated directly by said 
video signal to produce said local signal, mixer 
5 means to which said local signal is directlY ap- 
plied 'for hêterodyning said received and said 
local signals, a detector, filter means intercon- 
necting said detector and mixer means and pass- 
ig to said detector a signal having a fixed pre- 
l0 determined frequency lying within one of the 
sidebands of said mixer means output, and a 
cathode ray tube indicator means for presenting 
outpu, t signals of said detector against a refer- 
ence trace produced in synchronism with said 
15 audio-frequency signal. 
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